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ARTICLE INFO ABSTRACT 
















Chitosan is an ingredient that can be used as a feed additive. In aquaculture, chitosan can be used as an 
antimicrobial, antifungal, antioxidant growth-promoting and immunostimulant. This study aims to determine the 
optimum addition of chitosan to feed to increase growth and daily feed consumption of giant gourami. The 
method used in this research is an experimental method using a completely randomized design (CRD), which 
consists of five treatments and three replications. The treatments used were (A) without chitosan (control), (B) 
2.5 g/kg feed, (C) 5 g/kg feed, (D) 7.5 g/kg feed, and (E) giving chitosan of 10 g/kg feed. The test fish used were 
giant gourami with a 6 – 8 cm length and a weight of 8 – 10 g. The container used was hapa measuring 1 x 1 x 1 
m3 with a density of 15 fish per treatment and 42 days of maintenance. The feeding rate was 3% of the fish 
biomass. Data from observations of length and weight were analyzed using Analysis of Variance (ANOVA) with 
a 95% confidence level; if there was a significant difference, Duncan's multiple distance test was performed. The 
results showed that addition of chitosan 7.5 g/kg feed was effective in improving growth on giant gourami. 
During maintenance, absolute length growth was 2.90 ± 0.10 cm, absolute weight growth was 15.33 ± 1.19 g, 
daily growth was 36.51 ± 2.84%, feed conversion ratio was 1.69 ± 0.06, and survival rate was 100 ± 0.00%. This 
research concluded that the optimum level of addition of chitosan to increase growth and daily feed consumption 




The fisheries sector in Indonesia is one of the 
sectors that contribute to state income, especially 
aquaculture. The demand for aquaculture is relatively 
high every year, so that the production of aquaculture 
is also relatively high. The latest fishery production 
figures in the field of aquaculture in Indonesia in 
2017 have reached 16,114,991 tons. Therefore, the 
aquaculture sector is one of the promising sectors, 
mainly freshwater aquaculture (Ministry of Marine 
Affairs and Fisheries, 2018). 
One freshwater fish that has a reasonably high 
selling value is giant gourami (Osphronemus goramy).  
Fresh giant gourami has a dense meat texture, savory 
meat flavor and typical freshwater fish, large bones, 
and contains a relatively high protein of 20% 
(Bachtiar, 2010). Data from the Ministry of Marine 
Affairs and Fisheries (2018) shows that giant gourami 
production in Indonesia in 2017 has reached 234.904 
tons. The most significant giant gourami production 
is currently in West Java, with production in 2017 
reaching 86.656 tons. Based on this potential, giant 
gourami still has a high potential to be developed. 
One of the factors that become a problem in giant 
gourami farmers is its slow growth. To produce giant 
gourami consumption size weighing 500 grams takes 
8 – 10 months. Thus, growth is slower when 
compared to tilapia, which only takes about 5 – 6 
months (Nugroho, 2012). Growth itself is influenced 
by genetics, age, disease, feed, and factors that affect 
water quality. Factors that also affect growth are the 
high feed conversion ratio. These factors must be 
considered, so that giant gourami farmers get 
maximum results. Giant gourami generally consumes 
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feed derived from plants, in addition to meeting 
protein needs in nature, giant gourami also eats 
detritus (Virnanto et al., 2016). Various efforts have 
been made to meet the nutritional needs of giant 
gourami, including providing the commercial feed. 
One of the efforts that can be done to increase 
growth and reduce the value of the feed conversion 
ratio of giant gourami to make it more optimal is to 
substitute chitosan in the commercial feed of giant 
gourami. 
Chitosan is a compound derived from the 
deacetylation of chitin which is sourced from shrimp 
and crab shell waste. The deacetylation process 
removes the acetyl group, leaving the amine group 
(Atmadja, 2014). The amine group has an active role 
in the utilization of chitosan. Chitosan has many 
benefits and can be applied in various fields. 
According to Abdel and Salem (2020), chitosan in 
aquaculture can be used as an antimicrobial, 
antifungal, antioxidant, growth-promoting, and 
immunostimulant. Shi-bin and Hong (2012) stated 
that chitosan could be used as a feed additive for land 
animals because it has low side effects on growth, 
increases growth, improves immune function, 
inhibits intestinal pathogenic microbes, and lowers 
cholesterol. Generally, giving 1 – 5 g of chitosan in 
fish feed can improve performance and reduce fish 
mortality due to stress (Udo et al., 2018). 
Research on the effect of chitosan levels in feed 
on giant gourami growth and daily feed consumption 
has rarely. Therefore, the implementation of this 
study aims to find out the optimum levels and the 
effect of different levels of chitosan in feed on the 
growth and daily feed consumption of giant gourami. 
 
Materials and Methods 
Location and time of research 
This research was conducted from January to 
March 2021 at the Ciparanje Freshwater Fish Area, 
Faculty of Fisheries and Marine Sciences, Universitas 
Padjadjaran, Jatinangor, Indonesia. 
Diet preparation 
Commercial feed PF 1000 was weighed 1 kg for 
each treatment. Commercial chitosan was weighed 
according to the treatment of 2.5 g/kg feed, 5 g/kg 
feed, 7.5 g/kg feed, and 10 g/kg feed. Feed is put in 
a tray. Mixing chitosan in feed is assisted with CMC, 
which is dissolved in water and put into a spray bottle 
so that the chitosan can stick to the feed. After the 
feed was sprayed with CMC solution, the feed was 
mixed with chitosan. After mixing, the test feed was 
dried in the sun. The test feed was weighed as much 
as 3% of the biomass of each hapa. Then put it in a 
plastic zipper. 
Fish culture 
The giant gourami was acclimatized in hapa, 
measuring 1 x 1 x 1 m3 for seven days. The 
acclimatization process aims to adjust to the new 
environment and ensure that the test fish are healthy. 
After that, the acclimatized fish were transferred to 
the test fish rearing container and acclimatized for 
one day. The maintenance of the test fish was carried 
out for 42 days using hapa containing 15 giant 
gouramis in each treatment. Feeding was done twice 
a day at 07:00 and 16:00 WIB. The feeding rate is 3% 
of the fish biomass per hapa and is adjusted to its 
growth every seven days. 
Experimental design 
The method used in this study is an experimental 
method using a Completely Randomized Design 
(CRD) with five treatments and three replications for 
each treatment: 
Treatment A : Commercial feed without the addition 
of chitosan (control). 
Treatment B : Commercial feed with the addition of 
chitosan 2.5 g/kg feed. 
Treatment C : Commercial feed with the addition of 
chitosan 5 g/kg feed. 
Treatment D : Commercial feed with the addition of 
chitosan 7.5 g/kg feed. 
Treatment E : Commercial feed with the addition of 
chitosan 10 g/kg feed. 
Observation parameters 
Absolute length growth 
Absolute length growth is the difference between 
the final length and the initial length of the fish 
during maintenance. The formula for calculating 
absolute length growth:  
∆𝐿 = 𝐿𝑡 − 𝐿0 
Notes: 
∆𝐿 = Absolute length growth (cm) 
𝐿𝑡  = Final fish length (cm) 
𝐿0 = Initial fish length (cm) 
Absolute weight growth 
Absolute weight growth is the difference between 
the final weight and the initial weight of the fish 
during maintenance. The formula for calculating 
absolute length growth: 
∆𝑊 = 𝑊𝑡 −𝑊0 
Notes: 
∆𝑊 = Absolute weight growth (g) 
𝑊𝑡  = Final fish weight (g) 
𝑊0  = Initial fish weight (g) 
Daily growth 
Daily growth is the percentage difference between 
the final weight and the initial weight of the fish 
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divided by the length of maintenance time. The 






𝐷𝐺  = Daily growth (%) 
𝑊𝑡  = Final fish weight (g) 
𝑊0  = Initial fish weight (g) 
𝑡      = Duration of maintenance (day) 
Feed conversion ratio 
The feed conversion ratio is the ratio of the 
amount of feed given to the weight of the fish 




(𝑊𝑡 + 𝐷) −𝑊0
× 100% 
Notes: 
FCR = Feed conversion ratio 
W0 = Initial fish weight (g) 
Wt = final fish weight (g) 
D = Weight of dead fish during maintenance (g) 
F = Amount of feed given (g) 
Survival rate 
The survival rate is a percentage comparison of 
the number of fish that live at the end of maintenance 
with the beginning of maintenance. The formula for 






SR = Survival rate (%) 
Nt  = Number of fish that live at the end of 
maintenance  
N0   = Number of fish that live at the beginning of 
maintenance 
Water quality 
Observations of water quality on giant gourami 
maintenance media during maintenance include 
temperature, pH, and dissolved oxygen (DO). 
Temperature measurement using a thermometer, pH 
measured using pH meter (Lutron PH-207) and DO 
measured using DO meter (Lutron DO-5510). 
Sampling 
A sampling of giant gourami observation 
parameters to determine absolute length growth, 
absolute weight growth, daily growth, feed 
conversion ratio, survival rate, and water quality was 
carried out once every seven days during 
maintenance. 
Data analysis 
Data from observations of length and weight were 
analyzed using Analysis of Variance (ANOVA) with 
a 95% confidence level; if there was a significant 
difference, Duncan’s multiple distance test was 




Absolute length growth 
The results of the average absolute length growth 
are presented in Figure 1. The highest absolute length 
growth occurred in treatment D with the addition of 
chitosan in the feed 7.5 g/kg feed was 2.90 ± 0.10 cm 
and the lowest absolute length growth occurred in 
treatment A (control) is 2.70 ± 0.17 cm. The addition 
of chitosan to giant gourami feed had an effect but 
not significant effect on the absolute length growth 
of giant gourami. The results of ANOVA analysis 
showed that the control treatment and those given 
the addition of chitosan to the feed were not 
significantly different (P > 0.05) on the absolute 
length growth of giant gourami. 
 
 




Figure 2. Absolute weight growth of giant gourami 
(Osphronemus goramy). 
 
Absolute weight growth 
The results of the average absolute weight growth 
are presented in Figure 2. The highest absolute 
weight growth occurred in treatment D with the 
addition of chitosan in the feed 7.5 g/kg feed was 
15.33 ± 1.19 g and the lowest absolute weight growth 
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occurred in treatment A (control) is 12.53 ± 0.21 g. 
The addition of chitosan to giant gourami feed has a 
significant effect on the absolute weight growth of 
giant gourami. The results of ANOVA analysis 
showed that the control treatment and those given 
the addition of chitosan to the feed were significantly 
















Table 1. Water quality of giant gourami (Osphronemus 
goramy). 
Parameters Range value Quality standard 
Temperature 
(℃) 
25.7 – 26.2 25 – 30 (BSNI, 
2000) 








The results of the average daily growth are 
presented in Figure 3. The highest daily growth 
occurred in treatment D with the addition of chitosan 
in the feed 7.5 g/kg feed was 36.51 ± 2.84% and the 
lowest daily growth occurred in treatment A (control) 
is 29.84 ± 0.50%. The addition of chitosan to giant 
gourami feed has a significant effect on the daily 
growth of giant gourami. The results of ANOVA 
analysis showed that the control treatment and those 
given the addition of chitosan to the feed were 
significantly different (P < 0.05) on the daily growth 
of giant gourami. 
Feed conversion ratio 
The results of the average feed conversion ratio 
are presented in Figure 4. The highest feed 
conversion ratio occurred in treatment A (control) 
was 1.91 ± 0.01 and the lowest feed conversion ratio 
occurred in treatment D with the addition of chitosan 
to the feed 7.5 g/kg feed that is 1.69 ± 0.06. The 
addition of chitosan to giant gourami feed has a 
significant effect on the feed conversion ratio of giant 
gourami. The results of ANOVA analysis showed 
that the control treatment and those given the 
addition of chitosan to the feed were significantly 
different (P < 0.05) on the feed conversion ratio of 
giant gourami.  
Survival rate 
The results of the average survival rate are 
presented in Figure 5. The highest survival rate 
occurred in treatment D with the addition of chitosan 
to the feed 7.5 g/kg feed was 100 ± 0.00% and the 
lowest survival rate occurred in treatment B with the 
addition of chitosan in the feed 2.5 g/kg feed that is 
84.4 ± 0.58%. The addition of chitosan to giant 
gourami feed had an effect but not significant on the 
survival rate of giant gourami. The results of 
ANOVA analysis showed that the control treatment 
and those given the addition of chitosan to the feed 
were not significantly different (P > 0.05) on the 
survival rate of giant gourami. 
Water quality 
Water quality is one of the parameters that must 
be considered in aquaculture activities. The 
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measurement results during maintenance can be seen 
in Table 1. 
 
Discussion 
The magnitude of the absolute length growth of 
the giant gourami produced indicated that the 
addition of chitosan to the giant gourami feed had a 
good effect compared to the control. The results 
obtained during maintenance are in accordance with 
the research of Rozi et al. (2018) stated that the 
addition of chitosan to feed could increase 2.06 ± 
0.19 cm the absolute length growth of tilapia 
(Oreochromis niloticus). According to BSNI (2000) the 
length of giant gourami during nursery V reaches 8 – 
11 cm with a maintenance time of 40 days. This 
statement is in accordance with the length of fish 
produced during maintenance, both treated and 
control fish. 
The magnitude of the absolute weight growth of 
the giant gourami produced indicates that the 
addition of chitosan to the giant gourami feed affects 
the increase in the weight of the giant gourami. The 
results obtained during maintenance are in 
accordance with the research of Rozi et al. (2018) 
stated that the addition of chitosan to feed could 
increase 12.19 ± 3.45 g the absolute weight growth 
of tilapia (Oreochromis niloticus). This statement is also 
reinforced by the observations of Udo et al. (2018) 
stated that the addition of chitosan to feed with an 
optimum dose resulted in a final weight of catfish 
(Clarias gariepinus) greater than fish that were not 
given chitosan. 
The absolute weight growth has a more excellent 
value when compared to the absolute length growth. 
This condition occurs due to several factors, one of 
which is due to the biology of the fish itself. Giant 
gourami has a positive allometric growth pattern. 
Positive allometric is a growth pattern where weight 
growth is faster than length growth (Dewi et al., 
2017). 
The daily growth value of giant gourami produced 
indicates that the addition of chitosan to giant 
gourami feed has a good effect on the growth. Fish 
growth can occur if the food consumed, both in 
quality and quantity, has exceeded its needs for 
survival and basal metabolism. Putra (2015) stated 
that basal metabolism is the minimum energy needed 
by fish to maintain the structure and function of body 
tissues to stay alive. Basal metabolism includes energy 
requirements for blood circulation, replacing 
damaged cells, respiration, and peristalsis in the 
intestines. The weight of the fish will not increase if 
the fish do not consume the feed provided. The giant 
gourami fed the feed had an excellent feed response. 
Is in accordance with Sukenda et al. (2008) stated that 
the addition of chitosan could increase appetite in 
fish. 
Chitosan is a substance that can be used as a feed 
additive in feed to increase feed utilization and 
growth in fish. Chitosan can improve the 
morphology of the small intestine to increase the 
absorption of nutrients in feed (Abdel and Salem, 
2020). Abnormal intestinal morphology can inhibit 
growth. In short, the intestinal villi can reduce the 
surface area for nutrient absorption, causing poor 
nutrient absorption and ineffective performance. 
Zaki et al. (2015) showed that chitosan could improve 
intestinal epithelial health and produce longer 
intestinal villi length in sea bass (Dicentrarchus labrax). 
Chitosan is not toxic, so it is safe to use for 
aquaculture activities as a feed additive. The use of 
chitosan with low to moderate levels did not inhibit 
growth in fish (Abdel and Salem, 2020). The addition 
of chitosan as a feed additive in giant gourami does 
not interfere with the digestion of giant gourami. The 
optimum level of chitosan used is relatively large. 
This happens because giant gourami is a herbivorous 
fish. Herbivorous fish have longer intestines than 
carnivorous fish because plant foods are more 
difficult to digest (Zulfahmi and Humairani, 2018). 
The need for chitosan in giant gourami is relatively 
large, as much as 7.5 g/kg of feed so that the 
digestion of giant gourami can be maximized. The 
use of chitosan more than 7.5 g/kg of feed can inhibit 
growth. This statement is supported by the 
observations of Chen et al. (2014) stated that the 
addition of chitosan as much as 10 g/kg of feed could 
inhibit the growth of gibel carp (Carassius auratus 
gibelio). 
The low value of the giant gourami feed 
conversion ratio showed that the addition of chitosan 
to giant gourami feed affected the giant gourami feed 
conversion ratio. The high or low value of the feed 
conversion ratio is influenced by several factors. The 
high or low value of the feed conversion ratio is 
influenced by the quality of the feed, the quantity of 
feed, the type of species, and the size of the fish 
(Defrizal and Khalil, 2015). Mudjiman (2011) states 
that fishes feed conversion ratio value is generally 
between 1.5 – 8. Based on this statement, it can be 
said that the feed conversion ratio value for all 
treatments is good because it is still in that range, 
which is 1.69 – 1.91. This statement is reinforced by 
research by Ferdiana (2012) stated that the value of a 
good feed conversion ratio for fish is less than three. 
The smaller the feed conversion ratio value, the 
better and more efficient feed quality is given to 
produce growth in fish. 
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The value of the feed conversion ratio is usually 
used to determine the quality of the feed given for 
fish growth (Saputra et al., 2018). The low value of 
giant gourami feed conversion ratio indicates that the 
addition of chitosan to giant gourami feed has a good 
effect on reducing the value of the feed conversion 
ratio. The addition of chitosan to giant gourami feed 
can produce a nutritional balance and improve the 
quality. This statement is reinforced by the research 
of Aathi et al. (2013) stated that the addition of 
chitosan could increase the proximate value of crude 
protein in Indian major carp (Labeo rohita) feed. 
The high survival rate of giant gourami shows that 
the addition of chitosan to giant gourami feed does 
not interfere with the survival of giant gourami. 
According to BSNI (2000) the optimum survival rate 
of giant gourami is above 80%. The high and low 
value of survival rate is influenced by several factors. 
Several factors that affect the survival of fish consist 
of two factors, namely internal factors and external 
factors. Internal factors are factors that come from 
the individual fish, while external factors are factors 
that are influenced from outside, such as feed quality, 
water quality, and the environment (Rozi et al., 2018). 
The survival rate of giant gourami was not 
significantly different for each treatment due to the 
fish’s positive response to the feed given. This was 
indicated by the fish's eating of the test feed during 
the maintenance because chitosan did not change the 
taste and texture of the feed. This statement is in 
accordance with Cahyono (2018) stated that 
commercial chitosan is a powder form, white in 
color, and odorless. The results showed that 
treatment D with the addition of chitosan in giant 
gourami feed had the potential to increase the 
survival rate of giant gourami. This result is in 
accordance with the statement of Udo et al. (2018) 
that the addition of chitosan to feed with an optimum 
dose could increase the survival rate of catfish 
(Clarias gariepinus). 
Based on measurements, the temperature range 
on the hapa is in the range of 25.7 – 26.2°C. This 
temperature range is still in the range of temperature 
quality standards according to BSNI (2000) is in the 
range of 25 – 30°C. Temperatures that do not meet 
quality standards can interfere with the growth and 
life of giant gourami. Gunawan et al. (2019) stated 
that the amount of feed consumed at low 
temperatures would be small, the amount of feed 
consumed will increase until the optimum 
temperature. It will decrease again when the 
temperature is high or above the optimum. 
Temperature also has an inverse relationship with 
DO (dissolved oxygen) or dissolved oxygen levels 
(Nasrul, 2018). 
The DO measurement results showed results in 
the range of 5.6 – 9.6 mg/L. This DO range is still 
within the DO quality standard range according to 
Sugianti and Astuti (2018) is states that tropical 
freshwater fish require a minimum DO of ± 5 mg/L. 
The DO measurement reaching 9.6 occurred because 
the hapa installation was in an open place so that the 
DO value produced was relatively high. This incident 
is supported by Patty (2018) statement that dissolved 
oxygen levels will be higher due to the diffusion 
process between water and free air on the surface 
layer. Giant gourami is a fish that can live in waters 
with low DO levels. Giant gourami has an additional 
respiratory apparatus in the form of a labyrinth that 
can take oxygen from free air (Sugianti and Astuti, 
2018). 
The results of pH measurements showed results 
in the range of 6.8 – 8.3. This pH range is still in the 
range of pH quality standards according to BSNI 
(2000) is in the range of 6.5 – 8.5. A pH value that 
does not meet quality standards can interfere with the 
growth and survival of giant gourami. Syahrizal et al. 
(2017) stated that a pH range of 4 – 6.5 and 9 – 11 
could slow down fish growth, while a pH less than 
four and more than 11 could cause fish death. High 
pH values can inhibit growth and increase ammonia 
in the water, which can be toxic to fish. The high 
content of ammonia in the water can cause an 
increase in oxygen consumption, damage the gills and 
reduce the ability to transfuse oxygen in the blood of 
fish. A pH value that is less than the quality standard 
can inhibit growth and make fish sensitive to bacteria 
and parasites (Puspitasari and Purnomo, 2018). 
The water quality measurements showed that the 
addition of chitosan to feed did not interfere with the 
water quality of giant gourami during maintenance. 
Thus, it is supported by the value of measuring water 
quality during maintenance, which is still in the range 




This research concludes that the optimum level of 
adding chitosan to increase growth and daily feed 
consumption of giant gourami is 7.5 g/kg feed. 
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